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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an image forming device which uses such a 
polymer toner that can form a sharp image without causing flowing of image or fogging 
while taking simplification and safeness of the structure of the image forming device, 
which uses a~Si drum, into consideration. 



SOLUTION: This device is equipped with a developing device which develops a latent 
image on an amorphous silicon photoreceptor and collects the residual toner remaining 
after transfer. In this device, toner particles obtd. by polymn. are subjected to 
mechanical shock or heat treatment to fix abrasive particles, and then silica fine 
particles are added to prepare the toner. The residual toner remaining on the 
photoreceptor is scraped away by a developing roller which develops a latent image by 
touching the photoreceptor, while the surface of the photoreceptor is polished by the 
abrasive particles. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is the polymerization toner characterized by adding the silica impalpable powder charged to a toner particle and like-pole 
nature, and coming to mix after fixing the abrasive material particle to which ************ is charged in a toner particle and reversed 
polarity by thermal processing in the toner particle obtained by the polymerization method. 

[Claim 2] Said abrasive material particle is a polymerization toner according to claim 1 characterized by toner weight containing 0.3 to 
5% of the weight. 

[Claim 3] Said silica impalpable powder is a polymerization toner according to claim 1 characterized by toner weight containing 0.3 to 
2% of the weight. 

[Claim 4] In image formation equipment equipped with the developer performed to serve also as recovery of the transfer residual toner 
which remained while developing the latent image on an amorphous silicon photo conductor After fixing an abrasive material particle by 
thermal processing, ************ the toner particle obtained by the polymerization method Image formation equipment characterized 
by grinding said photo conductor front face by said abrasive material particle while failing to scratch the transfer residual toner in which 
it remained on said photo conductor with the developing roller which contacts said photo conductor and develops a latent image using 
the toner which added and formed silica impalpable powder. 

[Claim 5] Said toner is image formation equipment according to claim 4 characterized by coming to mix the silica impalpable powder 
charged to like-pole nature with a toner particle, the abrasive material particle charged in reversed polarity, and a toner particle. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the toner used for the image formation equipment and this 
which have the developer performed to serve also as recovery of the transfer residual toner which remained 
while developing the latent image on this photo conductor, using an amorphous silicon photo conductor as image 
support. 
[0002] 

[Description of the Prior Art] Although there are some which use the a-Si drum in order to attain improvement 
and the formation of free maintenance of endurance to the photo conductor drum used for electrophotography 
equipment in recent years Since hygroscopicity tends to generate many said image flow to an a-Si drum under 
highly humid highly as compared with an organic semiconductor for this reason, a-Si The heat object of a sheet 
heater and others was arranged on the tooth-back side of said photo conductor drum, and said image generating 
flow is prevented by heating a photo conductor drum. 

[0003] However, this system will become complicated, if the configuration not only makes it complicated, but a 
thermal control means etc. is needed and forming a heater uses a heater in the miniaturization of a copying 
machine and a printer, and personaHzing especially. Moreover, the temperature up of a heater takes fixed time 
amount, and time amount (warm uptime) after switching on a power source until it prints is long, and requires the 
power consumption for it. Moreover, if a photo conductor is heated, since a temperature up will be carried out to 
near the TG temperature (glass transition temperature) of a toner, a toner will fix on a photo conductor front 
face. The various problems to say occur. 

[0004] Moreover, also in the condition that image flow does not occur, it sets to this kind of electrophotography 
equipment. In order to make a toner adhere to the development field of the electrostatic latent image formed on 
the photo conductor in the development process and not to make it adhere to the field non-developing 
negatives In the electrification process, photo conductor surface potential was made more than 400V, the 
difference of the high potential section of the electrostatic latent image formed in an exposure process was 
made more than 400V, and more than 200V was still more nearly required in development potential. Therefore, 
the photoconduction ingredient which has the electrification capacity beyond 400V as a photo conductor is 
required, and it is after ingredient selection, and constraint is large after that thickness sets up. 
[0005] Moreover, the so-called Togging phenomenon in which a toner adheres to the white section tends to 
generate a-Si. This is the phenomenon in which the toner in equipment adheres to a photo conductor front face 
according to an image-force etc. The image-force of this toner receives effect in the specific inductive capacity 
of a sensitization layer greatly, and an image-force becomes large, so that specific inductive capacity is large. 
This specific inductive capacity is usually 3-3.5 in an organic photo conductor, and in a-Si, ten to about 12, and 
since it is large, a Togging' phenomenon tends to generate a-Si. 

[0006] Moreover, conventionally, a grinding toner is used, and after cooling the kneading object which mixed 
granule children, such as resin, a coloring agent, and a charge control agent, coarse grinding is carried out with a 
hammer mill, a cutter mill, etc., and this grinding toner is further pulverized in particle size of about 8-15 
micrometers with a jet mill etc., and is created. Although creation is comparatively easy, it is created by the 
irregular distorted configuration, and it is easy to concentrate electrification on heights, two or more heights may 
contact a photo conductor front face to one particle, and an image-force becomes large in that case. 
[0007] 

[Problem(s) to be Solved by the Invention] JP,7-1 13787, B (example 1 of precedence) is known as a technique 
which solves the above mentioned image flow by the abrasive material. This technique fixes a polish particle (B) 
to the coloring particle (A) which has binding resin and a coloring agent by the mechanical shock, and said 
coloring particle (A) is indicated if a spherical particle with few heights is desirable. 
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[0008] however, this example 1 of precedence — W1: — the weight of a particle (A), and W2: — the weight of a 

particle (B), and R1: — the mean particle diameter of a particle (A), and R2: — the mean particle diameter of a 

particle (B) f and M1: — the true density of a particle (A), and M2:, if it is the true density of a particle (B) 

Coverage %=(W2xR1xM1x100)/of the polish particle (B) to a coloring particle (A) (4xW1xR2xM2) 

It comes out, the coverage expressed is set up to 0.1 - 10%, and control of this coverage takes an advanced 

technique. 

[0009] Moreover, JP,7-295388,A (example 2 of precedence) is known as a technique of preventing the above 
mentioned 'fogging phenomenon. An amorphous silicon photo conductor and a developing roller perform contact 
development using a polymerization toner, and this technique is an unit or a thing which uses together and is 
added 0.1 to 10% of the weight to toner weight about the additive by the fluid grant agent, the abrasive material, 
lubricant, a charge control particle, etc. [ two or more ] 

[0010] However, this example 2 of precedence received recovery of a residual toner, does not perform it by 
picking bias, and was not necessarily enough. [ of prevention of a 'fogging' phenomenon ] 
[001 1] This invention aims at offering the developer using the polymerization toner and it which can form the 
clear image used as image flow and a 'fogging' phenomenon, considering simplification and safety of a 
configuration of being used for the image formation equipment using an a-Si drum in view of an above- 
mentioned situation. 
[001 2] 

[Means for Solving the Problem] After fixing the abrasive material particle to which ************ is charged in 
a toner particle and reversed polarity by thermal processing in the toner particle from which the 1 st invention of 
this invention was obtained by the polymerization method, it is the polymerization toner characterized by adding 
the silica impalpable powder charged to a toner particle and like-pole nature, and coming to mix. 
[0013] Moreover, it is also the effective means of **** 1 invention for toner weight to contain said abrasive 
material particle 0.3 to 5% of the weight, and to constitute said polymerization toner, and for toner weight to 
contain said silica impalpable powder 0.3 to 2% of the weight, and to constitute said polymerization toner. 
[0014] Since the toner which added and formed silica impalpable powder is used after ************ fixes an 
abrasive material particle for the toner particle from which **** 1 invention was obtained by the polymerization 
method by thermal processing, a toner particle does not adhere to an abrasive material particle electrostatic, but 
an abrasive material particle is certainly held at a toner particle in the form where a part of abrasive material 
particle sinks into a toner particle, and toner particle combination is formed. 

[0015] Therefore, it is rare to drop out of a toner particle by stirring in a developer etc., and to pile up in a 
developer, even if a toner particle and an abrasive material particle are like-pole nature, since the abrasive 
material particle is held with said toner particle combination, and in case it fails to scratch the transfer residual 
toner in which it remained on said photo conductor with the developing roller which contacts a photo conductor 
and develops a latent image, said photo conductor front face can be ground by said abrasive material particle, 
and generating of a fogging can be prevented. 

[0016] Moreover, since it has the spherical configuration (configuration near a globular form or a globular form) 
by the polymerization method, in order to be charged in homogeneity on the curved surface of the front face of 
a toner particle and to carry out point contact to a photo conductor front face, an image-force and Van der 
Waals force are small, and, as for this toner, can prevent generating of a fogging. 

[0017] Moreover, since the toner which added and formed silica impalpable powder in said toner particle 
combination is used, the stable electrification nature and the stable fluidity to a toner are given, and good image 
formation can be performed. 

[0018] Moreover, when the silica impalpable powder charged in said toner to a toner particle, the abrasive 
material particle charged in reversed polarity, a toner particle, and like-pole nature is mixed and constituted, in 
adhesion with a toner particle and an abrasive material particle, static electricity-force in which the adherence 
force in the form where a part of abrasive material particle sinks into a toner particle is another can be added, 
and omission from a toner particle can be prevented. 

[0019] In this case, 0.3 - 5% of the weight of the abrasive material particle of toner weight is contained, or 0.3 - 
2% of the weight of the silica impalpable powder of toner weight is contained, and it is desirable to make two or 
more abrasive material particles and silica impalpable powder adhere to a 1 toner particle at least. 
[0020] While **** 2 invention develops the latent image on an amorphous silicon photo conductor In image 
formation equipment equipped with the developer performed to serve also as recovery of the transfer residual 
toner which remained After fixing an abrasive material particle by thermal processing, ************ the toner 
particle obtained by the polymerization method While failing to scratch the transfer residual toner in which it 
remained on said photo conductor with the developing roller which contacts said photo conductor and develops 
a latent image using the toner which added and formed silica impalpable powder, it is characterized by grinding 
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said photo conductor front face by said abrasive material particle. 

[0021] Moreover, it is also the effective means of **** 2 invention to mix and constitute the silica impalpable 
powder charged in said toner to a toner particle, the abrasive material particle charged in reversed polarity, a 
toner particle, and like-pole nature. 

[0022] In order to charge **** 2 invention in homogeneity on the curved surface of the front face of a toner 
particle since this toner has the spherical configuration (configuration near a globular form or a globular form) by 
the polymerization method, and to carry out point contact to a photo conductor front face, an image-force and 
Van der Waals force are small, and can prevent generating of a fogging. 

[0023] Moreover, when the silica impalpable powder charged in said toner to a toner particle, the abrasive 
material particle charged in reversed polarity, a toner particle, and like-pole nature is mixed and constituted, in 
adhesion with a toner particle and an abrasive material particle, static electricity-force in which the adherence 
force in the form where a part of abrasive material particle sinks into a toner particle is another can be added, 
and omission from a toner particle can be prevented. 
[0024] 

[Embodiment of the Invention] Hereafter, based on a drawing, the gestalt of operation of this invention is 
explained in detail in instantiation. However, the dimension of the component part indicated by the gestalt of this 
operation, the quality of the material, a configuration, its relative configuration, etc. are not the meaning that 
limits the range of this invention only to it but only the mere examples of explanation, as long as there is no 
specific publication especially. 

[0025] Drawin g 1 shows the gestalt of 1 operation of the image formation equipment with which this invention is 
applied, and the optical system which consists of an LED head 2 for exposure and the SELFOC lens 3 along a 
hand of cut, the development unit 4, the imprint roller 5, the electric discharge lamp 7, and the electrification unit 
8 are arranged in the perimeter of the a— Si photo conductor drum (photo conductor) 1 which rotates to a 
drawing top clockwise rotation. 

[0026] Next, each component of each is explained. As the photo conductor drum 1 is shown in A, on conductive 
base material 1a, the laminating of photoconduction layer 1b and the surface layer 1c is carried out, they are 
formed, and carrier impregnation blocking layer 1e is inserted in 1f of transition layers between photoconduction 
layer 1b and surface layer 1c between conductive base material 1a and photoconduction layer 1b again, 
respectively. Although the cylinder object of aluminum nature is generally used for said base material 1a While it 
is formed in metallic materials, such as SUS, Ti, nickel, Au, and Ag, and a front face by inorganic materials, such 
as glass on which the electric conduction film was made to put, transparent resin, such as epoxy, etc. and 
thickness sets the diameter of a periphery as 30mm by 3mm in the gestalt of this operation The cylinder object 
made from aluminum which has die length of 254mm is used for shaft orientations. 

[0027] Although said carrier impregnation blocking layer 1e uses various things according to the ingredient of 
photoconduction layer 1b, when an a-Si system ingredient is used for photoconduction layer 1b, it is good to be 
referred to as carrier impregnation blocking layer 1 e of an a-Si system. 

[0028] moreover, said a-Si system photoconduction layer 1b — a glow discharge part solution method, the 
sputtering method, the ECR method, vacuum deposition, etc. — film formation — carrying out — the formation 
— hitting — the element for dangling bond termination, for example, (H) and a halogen, — 5 - 40wt% — it is 
good to make it contain. That is, in order to make a non dope or Va group element contain, and to raise 
electronic mobility using the photoconductor set to photoconduction layer 1b from a-Si:H when development 
bias is forward and and to raise the mobility of an electron hole when development bias is negative, it is desirable 
to make an III a group element contain. Moreover, in order to acquire a desired property about electrical 
characteristics, such as dark conductivity and photoconductivity, an optical band gap, etc. if needed, elements, 
such as C, O, and N, may be made to contain. 

[0029] And the thickness of said whole photoconduction layer Ibis good to make it about 3-50 micrometers 
from control of required electrification and reservation of withstand voltage, the exposed absorption of light, or 
the above mentioned rest potential etc. 

[0030] As thickness, surface layer 1c to 25 micrometers or less Moreover, a glow discharge part solution 
method, When film formation was carried out by the sputtering method, the ECR method, vacuum deposition, etc. 
and it is expressed as an element ratio empirical formula (a-Sil-xCx:H), x — 0.95<=x<1 — it is — and the 
dynamic indentation hardness of the outermost surface (free-surface layer) — 50-2Q0Kgf/mm2 it is — it 
consists of hydroxylation amorphous silicon carbide, and especially the resistance is set as the resistance of the 
1012 - 1013 ohm-cm range. And said surface layer 1c is set up so that it may take for progressing to the back 
side by the side of photoconduction layer 1 b and a degree of hardness may become large gradually from an 
outermost surface side. 

[0031] And in order to attach the inclination (inclination to which it takes for progressing to the back side by the 
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side of photoconduction layer 1b, and a degree of hardness becomes large gradually from an outermost surface 
side) of the above degrees of hardness For example, when forming said surface layer 1c by the glow discharge 
part solution method, it sets. In material gas, enlarge with time gradually the ratio of C content gas to Si content 
gas. It is formed with means, such as making low gradually base temperature of the aluminum cylinder drum 
which makes discharge power small gradually which makes small gradually the dilution ratio by the hydrogen gas 
of material gas which makes high gradually gas pressure at the time of membrane formation formation. 
[0032] Moreover, between photoconduction layer 1b and surface layer 1c, it is good to prepare 1f of transition 
layers which made C content in a-SiC:H smaller than C content in surface layer 1c. Moreover, C content of 1f of 
this transition layer is changed in that layer, and you may make it have the inclination of a content. By preparing 
1f of such transition layers, transit of the optical carrier generated by photoconduction layer 1b becomes 
smooth, photosensitivity is high, rest potential becomes low and an image property will also become good. 
[0033] The developing roller 40 which consists of an elastic body 42 with which development unit 4A in drawing 
2 consisted of the development container 41 and spring materials, such as polyurethane rubber, with which 
nonmagnetic monocomponent toner was contained, The development blade 17 which regulates the toner 
thickness to this roller 40, and said developing roller 40 are equipped with feed roller 45A which supplies a toner. 
In said developing roller 40, a feed roller 45, and development blade 1 7 grade, it connects with the direct-current 
development bias power supply E1 (350V), E2 (350V), and E3 (120V) which can be set as arbitration between 
50-500V and which is not illustrated, and it constitutes so that negatives may be developed. 
[0034] The periphery of said feed roller 45 is formed by the sponge which contacts the elastic body 42 of a 
developing roller 40, and rotates. And said feed roller 45 has said developing roller 40 and nip width of face of 
1mm or more, and touches. 

[0035] Feed roller 45A which rotates counterclockwise as shown in the development unit 4 at drawin g 2 is toner 
thickness 0.3 mg/cm2 - 0.9 mg/cm2 to the developing roller 40 which similarly rotates counterclockwise by 
contact and the development blade 17 which the new toner 50 is supplied to a developing roller 40 by the feed 
roller 45, and regulates toner thickness since rubbing is carried out. It is regulated and a photo conductor 1 is 
supplied. 

[0036] On the other hand, since the residual toner 49 of the toner which is not imprinted by said recording paper 
9 contacts the elastic body 42 of a developing roller 40 again and peripheral velocity is rotating the developing 
roller 40 quickly from the photo conductor 1 in a contact location with a photo conductor 1 , as the elastic body 
42 of a developing roller 40 shows the residual toner 49 to a sign 51, while failing to be rubbed, the new toner 48 
develops the latent image of the front face of a photo conductor 1. 

[0037] Moreover, as a sign 51 shows, it does not fall in the lower part in the development container 41, but in 
the nip field to which a developing roller 40 and a feed roller 45 affect each other mutually, it falls under the 
development container 41 and the residual toners 52 to which the developing roller 40 adhered are collected by 
a developing roller 40 and the feed roller 45 which rotates to an opposite direction, as shown in a sign 53. 
[0038] The manufacture approach of the toner used for the gestalt of this operation here is explained. First, in 
the phase which carries out the polymerization of the polymer from a monomer, after making a coloring agent, a 
charge control agent, etc. include in a polymer particle, manufacturing the polymerization toner particle of a 
spherical configuration (configuration near a globular form or a globular form) by the polymerization method and 
fixing an abrasive material particle by the mechanical shock or thermal processing to this polymerization toner 
particle, silica impalpable powder is added and a toner is manufactured. 

[0039] The relation top which will be leaked if the gestalt of this operation has too low resistance, since a photo 
conductor 1 and a developing roller 40 are rubbing types, and a toner are polymerization toners, and are 106. 
The high resistance more than omegacm or an insulating toner is used. Therefore, resistance of the abrasive 
material particle fixed to a toner particle is 106. The resistance more than omegacm is required, and below 
1012-ohmcm is desirable so that it may mention later, and below 1010-ohmcm is still more desirable. 
[0040] Therefore, measurement of the volume resistivity of an abrasive material particle As shown in drawing_3 , 
press down and specified quantity installation of the sample 26 of an abrasive material particle is carried out 
between the bases 21 and the cradles 28 with a negative electrode which have the forward electrode 21 at the 
core and laid weight 25 in the top face. The current which flows between said samples with an ammeter 23 is 
measured, the resistance of an abrasive material particle is computed from this current value and the electrical- 
potential-difference electrical-potential-difference value of a power source 24, and it is 106. The abrasive 
material of omegacm - 1010-ohmcm is prepared. 

[0041] 1. Add the abrasive material which has said resistance into the toner manufacture (1) polymerization 
toner particle by the mechanical shock, and the weight measuring and mixed stirring process polymerization 
toner original powder of an abrasive material 0.5 to 5.0% of the weight, and stir with a Henschel mixer. Stirring 
conditions are 15-50 degrees C (it changes with concentration), time amount 1 - 15min about 20 - 60 m/sec 
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and temperature in peripheral speed. Mixed stirring of the processing here is carried out so that the abrasive 
material particle which is not larger than a polymerization toner particle may be sprinkled on a piece or a two or 
more piece polymerization toner particle front face to a toner particle. 

[0042] (2) The surface-preparation process of a polymerization toner particle, for example, the hybridization 
system of Horiba, performs mechanical shock (mechano fusion) processing. Conditions are peripheral speed 60 - 
120 m/sec, the temperature of 10-60 degrees C (it changes with concentration), time amount 1 - 10min. 
Processing here is a thing to the polymerization toner particle front face of an abrasive material for which it 
fixes and toner particle combination is manufactured. 

[0043] (3) Add 0.3 - 2.0 % of the weight of silica impalpable powder to toner particle combination, and the weight 
measuring and the mixed stirring process aforementioned toner particle combination of silica impalpable powder, 
and perform mixed stirring on the same stirring conditions as the above (1). the silica impalpable powder which is 
not larger than a polymerization toner particle as for processing here — a toner particle — receiving — a piece 
— or two or more pieces adhere in static electricity in said toner particle joint body surface and its near. 
[0044] 2. Carry out coincidence mixing of toner original powder and the abrasive material into an air current, the 
surface-preparation process (Japanese pneumatic industry), for example, the Sir fusion system, of the toner 
(manufacture a) polymerization toner particle by thermal processing, and an abrasive material. Air-current 
temperature is maintained at an elevated temperature (100-350 degrees C), half-melting of the polymerization 
toner particle front face is carried out, 0.5 - 5.0 % of the weight is sent in, and the abrasive material which has 
said resistance there is made to adhere to a polymerization toner particle front face. If air-current temperature 
is reduced at the moment of [ the ] adhering, cooling solidification of the ****** polymerization toner front face 
will be carried out in the halfHnelting case, an abrasive material particle will be fixed to a polymerization toner 
front face, and toner particle combination will be manufactured. 

[0045] (b) Like the weight measuring and the mixed stirring process above of toner particle combination and 
silica impalpable powder (3), add to said toner particle combination 0.3 - 2.0 % of the weight of silica impalpable 
powder, and perform mixed stirring on the same stirring conditions as the above (1). It adheres the silica 
impalpable powder which is not larger than a polymerization toner particle in static electricity to a toner particle 
to this processing that comes out in the two or more aforementioned toner particle joint body surface and its 
near. 

[0046] Since a polymerization toner makes a coloring agent, a charge control agent, etc. include in a polymer 
particle and manufactures a toner particle in the phase which carries out the polymerization of the polymer from 
a monomer as mentioned above Since a globular form particle is obtained and a charge is charged to a globular 
form particle at homogeneity, with a photo conductor front face by point contact To one particle, since it is 
small, a fogging is prevented, and there are few contact parts and an image-force is 106. Since the high 
resistance more than omegacm or an insulating toner is used, even if a photo conductor 1 and a developing roller 
40 are rubbing types, image flow does not occur by leak. 

[0047] Said developing roller 40 rotates in this direction in this contact location while contacting surface layer 
1c of a photo conductor 1 by nip width of face of 1mm or more (preferably 1-2mm), and the peripheral-speed 
difference in the location is set as the speed of 1.1 times or more (they are [ as opposed to / 0.3mg //cm / 
toner thickness / preferably / 2 - 0.9 mg/cm2 ] 1.1 to 6.0 times) to the photo conductor 1. Furthermore, it is 
toner thickness 0.7 mg/cm2 preferably. It receives and is set to one 1 .2 to 5.0 times the speed of this. 
[0048] moreover, the thickness of a toner particle — 0.3 mg/cm2 - 1.0 mg/cm2 — desirable — 0.3 mg/cm2 - 
0.9 mg/cm2 — more — desirable — 0.4 mg/cm2 - 0.8 mg/cm2 It is set up. The pressure welding of the imprint 
roller 5 is carried out to the peripheral surface of said photo conductor drum 1 at homogeneity, and it is 
constituted pivotable synchronizing with this drum 1 while using a conductive roller and making the imprint bias 
of the electrification potential of said toner, and reversed polarity impress, in order to gather the imprint 
effectiveness to the recording paper 9. 

[0049] The electrification unit 8 was already electrified in homogeneity on the photo conductor with the 
electrification vessel of a well-known scorotron method. For 81 in drawing, as for a control grid and 83, a corona 
discharge line and 82 are [ discharge bias and 84 ] electrification control bias. 

[0050] Thus, the gestalt of this constituted operation makes a predetermined latent image expose by the 
exposure head 2, after electrifying the surface potential Vo of the photo conductor drum 1 in the above- 
mentioned set point by making the discharge bias of this high voltage impress, since electrification equipment 8 
is suitably set as bias between before and behind 400V in electrification control bias. Then, it is impressed by 
the developing roller +350V at +1 00V and a feed roller, the toner image created by the latent image of said photo 
conductor by the polymerization method is made to adhere, and a photo conductor 1 and the record medium 
(recording paper) 9 inserted between the imprint rollers 5 are made to imprint. 

[0051] Said recording paper 9 is sent out from the storage shed which is not illustrated, is inserted between a 
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photo conductor 1 and the imprint roller 5 f and is sent out to the fixing process which is not illustrated after an 
imprint. 

[0052] On the other hand, in drawing 2 , the residual toner 49 of the toner which is not imprinted by said 
recording paper 9 contacts the elastic body 42 of a developing roller 40 again. Since peripheral velocity is 
rotating the developing roller 40 quickly from the photo conductor 1 in a contact location with a photo conductor 
1, as the elastic body 42 of a developing roller 40 shows the residual toner 49 to a sign 51, while failing to be 
rubbed, the new toner 48 develops the latent image of the front face of a photo conductor 1. 
[0053] Moreover, the residual toner shown with a sign 51 contains a little the photo conductor powder which 
ground the front face of a photo conductor 1. That is, as the feed roller 45 which rotates to a developing roller 
40 and an opposite direction in the nip field to which the front face of a developing roller 40 adheres like a sign 
52, and it may be transported although this residual toner 51 is scratched by the developing roller 40 and it falls 
under the development container 41, and, as for this residual toner 52, both rollers affect each other mutually 
shows to a sign 53, it falls under the development container 41 and is collected. 

[0054] On the other hand, to the amount of a new toner, although the residual toner 53 which fell is mixed with a 
new toner in the development container 41, since it is a small amount, it dilutes. Therefore, as for said residual 
toner 53, it is desirable to flow back, to be poured in into a new toner in near the entry to which a new toner is 
supplied, and to constitute the inside of the development container 41 so that it may stir. 

[0055] If the cause of image flow is explained, here so that it may expand to drawing 1 A and may be shown On 
conductive base 1a which generally consists of an aluminum cylinder in an a-Si photo conductor, the laminating 
of photoconduction layer 1 b and the surface layer 1 c is carried out, and they are formed. Surface layer 1 c 
Inorganic quantity resistance or the insulating material of an alpha-SiC system is used, and the surface potential 
Vo on said photoconduction layer 1b and maintenance of latent-image potential distribution are aimed at. 
[0056] Therefore, discharge products generated by said surface layer 1c by the corona discharge in an image 
formation process, such as nitrate ion and ammonium ion, adsorb, the latent-image charge with which they are 
formed on surface layer 1c based on the surface potential Vo and latent-image potential distribution on 
photoconduction layer 1 b under a high-humidity /temperature environment moves in the direction of a front face, 
and charge flow, i.e., image flow, arises. Moreover, it is also considered to be also the factor of image flow that a 
photo conductor front face carries out oxidation degradation, and a hydrophilic property comes to be shown with 
a continuation print. 

[0057] According to this image flow phenomenon, a latent-image charge flows around a latent image in case 
there is no image flow, and the 'blot' phenomenon of an image occurs. On the other hand, this example is the 
volume resistivity of the developing roller which forms the surface layer of said photo conductor in an a-Si layer, 
and **** it to this surface layer 3x107 Since it can set below to omegacm, the excessive voltage drop in a roller 
layer is prevented, it is the synergistic effect with the low specific inductive capacity of an a-Si photo 
conductor, and even if it sets up low the surface potential of a photo conductor, and the development potential 
of a developing roller, sufficient image concentration can be obtained. Moreover, since the developing roller is 
carrying out rubbing to the photo conductor, said discharge product can be shaved off, image flow can be 
prevented, and good image formation can be performed. 

[0058] consequently, the gestalt of this operation — the surface potential of said photo conductor — 
abbreviation 400 — setting it as 30Q-350V desirably V or less **** — moreover, the development potential of 
said developing roller — abbreviation 150 — V or less, it can be desirably set as 80-1 20V, and thereby, the 
thickness of a photo conductor can also decrease 25 micrometers or less, and can offer the image formation 
equipment which has the developer of a low price. Moreover, it becomes possible by taking this configuration to 
perform image formation also in the condition of not building in a heater in the base which supports 
photoconduction layer 1b, without image flow arising. 

[0059] Moreover, in the gestalt of operation shown in drawing 2 , since it constitutes so that a peripheral-speed 
difference may be given to said photo conductor 1 and the surface layer of said photo conductor may be 
developed while making the surface layer 1c front face of a photo conductor 1 carry out rubbing of the 
developing roller 40, said toners can be collected in a development container with development in the 
development container 41, and reuse of the residual toner which is not used for development is possible. 
[0060] Moreover, the nip width of face to which said developing roller 40 contacts said photo conductor 1 can 
hold the effective development condition of said developing roller 40 by setting it as 1 .5-2.0mm. And since the 
latent image of said photo conductor 1 is developed while the gestalt of this operation in the case of above- 
mentioned development forms the thin layer of the toner particle created by the polymerization method on a 
developing roller 40, a charge is charged to a globular form toner particle at homogeneity, and the contact part 
of an image-force is small few to 1 toner particle by point contact, and a 'fogging phenomenon has few photo 
conductor front faces. 
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[0061] Since a fogging etc. does not arise even if it performs image formation according to the gestalt of this 
operation, without using a heater, as explained in full detail above While the reduction and circuitry of electric 
equipment articles, such as a heater control circuit, based on the detection temperature from the thermistor and 
this thermistor which detect the heater and drum skin temperature other than sharp reduction of power 
consumption simplify In order not to use said heater, a warming-up uptime can become unnecessary, and 
equipment makeup time can be reduced sharply. 
[0062] 
[Example] 

Example (1) A 25-micrometer a-Si photo conductor is prepared for the thickness of a surface layer. Scorotron 
method V0:350V and development electrification a nonmagnetic 1 component method and a development roll It 
is 18mm of diameters, and volume resistivity value:5x106 with an electric conduction roller. Omega-cm, 10 
micron [ of surface roughness ] or less, and development nip about 1mm, development linear velocity 120 
mm/sec (photo conductor linear velocity 60 mm/sec), and a development blade Thickness of 1.3mm, resistance: 
104 A supply roll below omega-cm 12mm of diameters, resistance: 104 Each bias value below omega-cm 
Development blade 350V, feed roller 350V, and a toner Based on the styrene acrylic ingredient, by the 
polymerization method, it generated in mean particle diameter of 8 microns, toner thickness used the thing of 1 .0 
% of the weight of abrasive material additions, and 1.0 % of the weight of silica additions by 0.7 mg/cm2, and the 
imprint was set as 20-30microampere of imprint currents by the mechanical control by roller. 
[0063] In said conditioning, abrasive material resistance was changed and it measured. The result is shown in 
Table 1. 
[0064] 
[Table 1] 
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This table 1 to abrasive material resistance 104 Although image concentration is good at the time of the imprint 
to a record medium from a photo conductor, the thing of omega-cm In order that it may dissociate from a toner 
at the time of an imprint and an abrasive material may remain in a photo conductor front face, while grinding a 
photo conductor front face too much in a transfer residual toner recovery process and the life of a photo 
conductor falling The abrasive material which the abrasive material collected in the developer was stirred with 
the toner within the developer, and was fixed from the toner is stripped off, substandard toners increase in 
number, and it has a bad influence on the life of a toner. 

[0065] Although the thing of the abrasive material resistance 104 - 1013 ohm-cm does not drop out of a toner 
at the time of an imprint but there is no recovery of only the abrasive material into a developer, toner resistance 
goes up, the amount of toner electrifications becomes high, and, as for the thing of 1013 ohm-cm, image 
concentration falls. And an abrasive material does not dissociate from a toner at the time of an imprint, but the 
thing of the abrasive material resistance 104 - 1010 ohm-cm has good image concentration. 
[0066] Example (2) A 25-micrometer a-Si photo conductor is prepared for the thickness of a surface layer. 



http://www4.ipdl.ncipi.go jp/cgi-bin/tran.web^cgLejje 



2006/06/22 



JP,10r133424,A [DETAILED DESCRIPTION] 8/10 /<— v 

Scorotron method V0:350V and development electrification a nonmagnetic 1 component method and a 
development roll It is 18mm of diameters, and volume resistivity value:5x106 with an electric conduction roller. 
Omega-cm, 10 micron [ of surface roughness ] or less, and development nip about 1mm, development linear 
velocity 120 mm/sec (photo conductor linear velocity 60 mm/sec), and a development blade Thickness of 
1.3mm, resistance: 104 A supply roll below omega-cm 12mm of diameters, resistance: 104 Each bias value below 
omega-cm Development blade 350V, feed roller 350V, and a toner Based on the styrene acrylic ingredient, by 
the polymerization method, it generated in mean particle diameter of 8 microns, toner thickness used 0.7mg /of 
things of abrasive material resistance 107 ohm-cm and 1.0 % of the weight of silica additions in 2 cm, and the 
imprint was set as 20-30microampere of imprint currents by the mechanical control by roller. 
[0067] In said conditioning, the abrasive material addition was changed and the image formation condition was 
measured. The result is shown in Table 2. 
[0068] 
[Table 2] 
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In the case of 0.2 % of the weight of abrasive material additions, sufficient polish / cleaning effectiveness on the 
front face of a photo conductor was not acquired, and a good image was not obtained from this table 2. In the 
case of 6.0 % of the weight of abrasive material additions, the abrasive material which it became superfluous 
addition of an abrasive material, the abrasive material which is not held at a toner existed from the first stage, 
and the abrasive material was stirred with the toner within the developer, and was fixed from the toner is 
stripped off, and its a substandard toner increases, and it has a bad influence on the life of a toner, the case of 
0.3 - 5.0 % of the weight of abrasive material additions — an abrasive material — most fixed to the toner mostly 
and the good image was formed. 

[0069] Example (3) A 25-micrometer a-Si photo conductor is prepared for the thickness of a surface layer. 
Scorotron method V0:350V and development electrification a nonmagnetic 1 component method and a 
development roll It is 18mm of diameters, and volume resistivity value:5x106 with an electric conduction roller. 
Omega-cm, 10 micron [ of surface roughness ] or less, and development nip about 1mm, development linear 
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velocity 1 20 mm/sec (photo conductor linear velocity 60 mm/sec), and a development blade Thickness of 
1.3mm, resistance: 104 A supply roll below omega-cm 12mm of diameters, resistance: 104 Each bias value below 
omega-cm Development blade 350V, feed roller 350V, and a toner Based on the styrene acrylic ingredient, by 
the polymerization method, it generated in mean particle diameter of 8 microns, toner thickness used the thing 
of 107ohms of abrasive material resistance, cm, and 1.0 % of the weight of abrasive material additions by 0.7 
mg/cm2, and the imprint was set as 20-30microampere of imprint currents by the mechanical control by roller. 
[0070] In said conditioning, the silica addition was changed, the Laon Inge trial of 5000 sheets was performed, 
and the image formation condition was measured. The result is shown in Table 3. 
[0071] 
[Table 3] 
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From this table 3, in the case of 0.1 % of the weight of silica additions, a fluidity is bad, specific charge (Q/M) 
stability falls, the amount of toner electrifications rises slowly with **-proof, and image concentration falls. In 
the case of 3.0 % of the weight of silica additions, a fluidity is good, but the amount of electrifications becomes 
unstable by the superfluous silica, an image becomes unstable, the amount of toner electrifications falls with **- 
proof, and image concentration falls. In the case of 0.3 - 2.0 % of the weight of silica additions, the fluidity of a 
toner was good, the electrification nature stabilized in the toner was given and good image formation was 
performed. 

[0072] Example (4) A 25-micrometer a-Si photo conductor is prepared for the thickness of a surface layer. 
Scorotron method V0:350V and development electrification a nonmagnetic 1 component method and a 
development roll It is 18mm of diameters, and volume resistivity value:5x106 with an electric conduction roller. 
Omega-cm, 10 micron [ of surface roughness ] or less, and development nip about 1mm, development linear 
velocity 120 mm/sec (photo conductor linear velocity 60 mm/sec), and a development blade Thickness of 
1.3mm, resistance: 104 A supply roll below omega-cm 12mm of diameters, resistance: 104 Each bias value below 
omega-cm Development blade 350V, feed roller 350V, and a toner While adding the abrasive material which 
generated in mean particle diameter of 8 microns, and carried out +30microc/g electrification by the 
polymerization method abrasive material resistance 107 ohm-cm and 1.0 % of the weight of abrasive material 
additions based on a styrene acrylic ingredient + Toner thickness is what added 1 % of the weight of polar silicas 
0.7 mg/cm2 It was used and the imprint was set as 20-30microampere of imprint currents by the mechanical 
control by roller. In addition, the convention of the amount of electrifications and addition of an abrasive material 
was made into the amount of electrifications, and the addition so that the ratio of the amount of electrifications 
abrasive material addition before and after addition might become the range of 1:1 to 1:0.5. 
[0073] In said conditioning, the specific charge (Q/M) and the amount of toner electrifications of an abrasive 
material were changed, and the image formation condition was measured. The result is shown in Table 4. 
[0074] 
[Table 4] 
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From this table 4, when the electrification polarities of an abrasive material are the electrification polarity of a 
toner, and like-pole nature (Q/M:+50 of an abrasive material, the amount of toner electrifications: +22) An 
abrasive material is stirred with a toner within a developer, the abrasive material fixed from the toner is stripped 
off, substandard toners increase in number [ adhesion force with a toner is weak, omission from a toner start by 
stirring etc., and it piles up in a developer, and ], and it has a bad influence on the life of a toner. 
[0075] Moreover, when the electrification polarities of an abrasive material are the electrification polarity of a 
toner, and reversed polarity (Q/M:-50 of an abrasive material, amount:+[ of toner electrifications ] 18, Q/M:-100 
of an abrasive material, the amount of toner electrifications: +20), in adhesion with a toner, the static electricity- 
force is added independently and, as for the physical force, the adhesion force becomes strong. Therefore, 
omission from a toner were prevented and good image concentration was able to be obtained. 
[0076] moreover, the electrification polarity of a toner and reversed polarity have the strong electrification 
polarity of an abrasive material — elapsing (Q/M:~150 of an abrasive material, the amount of toner 
electrifications: +2) — the electrification polarity of the toner itself was made reverse and good image formation 
was not completed. Moreover, in an imprint process, repulsion with imprint electric field becomes large, and 
cannot perform good image formation, but in order that it may dissociate from a toner and an abrasive material 
may remain in a photo conductor front face While grinding a photo conductor front face too much in a transfer 
residual toner recovery process and the life of a photo conductor falling The abrasive material which the 
abrasive material collected in the developer was stirred with the toner within the developer, and was fixed from 
the toner is stripped off, substandard toners increase in number, and it has a bad influence on the life of a toner. 

[0077] 

[Effect of the Invention] The polymerization toner and image formation equipment which serve as neither image 
flow nor a 'fogging* phenomenon, and can form a clear image can be offered considering simplification and safety 
of a configuration in the image formation equipment using an a-Si drum according to this invention, as explained 
above. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 

3. !n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 
[Drawing 1] It is the one example Fig. showing the image formation equipment with which this invention is applied. 
[Drawing 2] It is the block diagram showing the structure in a development container. 

[Drawing 3] It is the block diagram showing the volume resistivity measuring method of an abrasive material. 
[Description of Notations] 

1 Photo Conductor Drum 

2 Head for Exposure 
4 Development Unit 

40 Developing Roller 

41 Development Container 
43 Cleaning Member 

45 Toner Feed Roller 
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JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 




[Drawing 3] 
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[0 0 3 5 ] 3gf£:x~? h4rt^Cfcl>r«, 02C£^-f 

<fc^tc, swhsftjcisf s«»n-7 4 5 ah n 
D<s«Ftf*rnjtc@e-r-S3S«p-^4occs«, as 

urc^o-c, «j&p-5 4 5fc:<J;?K $rtA>F^-5 
0^i«D-740K:«S^ h^--»J»*aWT* 
^«>^U- F 1 7CCi:D, F^-HilO. 3mg/cm 
2 -0. 9mg/cm l IcMmZti. S7fettHC^&$ 

[0036]-*, UBBE»K9«HE^Sti«ct> F^- 
cDgiah^-4 9H 3l«a-^4 0(D5f14^4 2K:W 

^P-74 0<D5¥^ft4 2iCJ:0^aF7"-4 9H W 

-r- 4 8 ^/S3fe(* i oafficD^^^-r -So 
[0037] g/c, i -of*?* sicmim^A 1 

^(DT^ST-tfr, 3gf§m-^4 0K:tt#£ft/cgi3 
ht-5 2», I«a^74 0iMo-74 5^I 

0<hS*t^tC(pIfe-r^«|&P--^4 5K:cfcor, w# 

5 3 fc^irr J: ^ tc^SS4 1 <DT# KigTS tiHiRS 

[0 03 8] C£T\ ^c||Sg<D^K:^^e>n€> F^- 



7 

[0039] *mm<Dimitmyt# 1 tmmu - ^ 4 o 

HALL h^-fc*. l^ht-^^tlO 5 Qcm« 

bi~-&*ic®miznzwmmn*<D&mzi o* 

Q c m«±<DffitSffl^ifi«r & «5 , £/c. assets 
(CI 0 12 Q cmtTF#3£U< , 10 1B Qcm« 

[0040] l/d^t 4 WSS««t^ccH*fflHWS!a<D 
iWSEtt. B3te5Vr<fc5K: % *^K:jE©«fi2 
±ffiK*9 2 5£iSgL/cffl3;t-S2 1 £1!<D1i@£W 

WBJWtft^<Dffitaffi«r»ttiL, 10 s Qcm-10 19 Q 
[0 04 1 ] 1. tt«aw*OcJ:Sh:r--H& 

( i ) bi--ft*Rvmmm<Dnm • a^amaie 

h ^-J^ec«riBfitafii«rWT4WBaU* 0.5- 

5. oma^^Jraur^^^^^^+if-tcrs^-r 

mt&mt* mm*2 0-6 om/s e c. mm* 
1 5-5 o°c (iSficccfcors^c-s) > b$h 1-1 5m 

in 8 CCtOWa, M^h*H$^<£ 9 

[0042] (2)i^ht-ewaiffiixi 

^m*. 2 Om/s ec, i&gl 0 — 6 0 

°C (ififfiiCj^rgft*) . Wl-10min o CC 

[0043] (3) h ^-tt*B^»R^ u 
05IBh^-^^ftCC^y^ai»^O. 3-2. Ofi 

s%^snor, Bute ( i) ifsiDS^^tcrs^^ 

[0044] 2. mtMmtcx&b'r-tm 



(5) 0- 1 33 424 

8 

-&T€>o «SKaK*lSS ( 1 0 0-3 5 0°C) CC«%, 

m^F:THtt^ffl***tt3«. -ecccfriaffitaffi^ 

WTSWSffll*0. 5-5. 0M%^I«3C^MF 
h * - ti^^flaMK » 3 ft £ „ 

[0045] (b) h^-tt^tt^(ta^y*w»* 
io <onfm • m&mftj:m 

8JIE(3) tt5\C£ tuiBh^-3B-?ilS^f*K:->y 

#»»*0. 3-2. OMHSBflnLT, huIB(I) t 

cc»or«l!lfflW^tt< 

ESihSft. X, 10 6 Qcm»±(Dilfi!aSl<^iB 
t4h^-#ffli,>6ft&<£rc\ B**li5»a-^4 0 

«sr*ott, y-^Ki^o^n^^-r^c 

[0047] «BH«P-74 Otmytft 1 QStffiJI 1 
ctelmmkLh L < «: 1 -2 mm) (D~? 

30 <D{tLmv<Dmmmzm3tw 1 cc^uri . 1 fg«x <# 

^L<«h^-H/10. 3mg/cm 2 —0. 9mg/ 
cm 2 (C*tUTl. 1-6. OfS) (DiI$(C^$nr 
C><So ^/c, ^6tCjf^L<«, h^-Jlil0. 7mg 
/cm 2 (C^tUri. 2-5. 0{gOjI3K:tS5££ft 

[0048] $/c, b-r-ftL^COmmteO. 3mg/c 
m 2 — 1. Omg/crn 2 % H£L<&. 0. 3mg/ 
cm 2 -0. 9mg/cm 2 , J:0»*L<«0. 4m 
g/cm J —0. 8mg/cm 2 tcSSSti^o fe^n 

-5*m\,\ mnzbi--<D&nn{±Ltmm&<D&W'<j 
[0049] &m^~v b 8tc«*rT^*pr^>^xn 

/c e 0*8 Hinn^JJcm^, 8 2««Bpyy^F. 8 

3«sscm^NVrx, 8 4«^saaj^^rxr^>'S 0 

[0050] CCDi: 5 (c«JiSS tifc*Sati©JB«tt, ^ 
50 ^g8«, &mfflW'HTX*4 0 OVBUflO^r® 



(6) 

9 

Mjut xtcwems tin* z<dv* c<ommEE<Dtscm^ 

10 0V, {J^n-^K+3 5 0VEPfll]LT, ffiTiBffi^ 
(EMUS) 9tcfe^^^^ e 

HJSn, JB36»liR^o-^5<!:<Z>ia5c#A3*i. <E 10 
?»KBS Ltx c ^*xgcc3ia 5 ft 
[0052]-*, H2te**l»T, «rCBMtt9 (c«9 

»tt»4 2{cSB3fflatt-r*. S»o-7 4 0«Mftl 
iCD«M(iS{C*5^r, Jfl^l<fcQjajSft*QK<B1E 
LT(,>£<ErC, 31&P~^4 0(D5fttte4 2K£0gia 

[0 05 3]ifc^5ir^ShtHt W 20 

&£i&e>n, ^«ss4 i^t^k^t^*^ ^5 
2 <o j: 5 ccs« a - ^ 4 0 <o^scc«#$ ti&m £ n & 

h^-5 2te, 

IKSSrSKO^-* ^«««C*J^T««Ci— 5 4 0 t 
fm?jfot l C®&-$'Zfc1&U-~r 4 5CCcfcoT, ^5 3 

K^T<£5K3it{i®2§4 l<DT#KmT3ft@iR£n 
[0054] — iTl/c^§ «\ 3tlft§ 30 

WU^h^-rtCcaASh, JWf Sti*J:5«:f||JiW-& 

[0055] cct, ia««n©jHHccoc>r»?8-r * 

Si akJ£*ot^T<*:5k:, a - S i J&TfcftKte 

$iiic«. a-s i cm<ommmi&tjmL< « 

[0056] ffiot, IglB^®^ 1 c KH«yi2j&:/n-fe 
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[0057] comismtx^mK.^ k> m&mffiw, mm 
zm&v-?oimmimtKZ3>< 1 0 7 QcmtrFK 

±U a - S i fflai£(*(Dfil>Jtil«*i©tH»a«r, 

[0058] *mm<DBmz. Knaaaeft© 

^®m{4^BS4 0 0 VETF, SJKJJ300-350 

150VOT, i^K«80-l 2 0VCCKj£T4C 
cn«cj:0«B6*©BI»fe2 5MmKT«:« 

[0 0 5 9] H2CC*DffcSa6CWBJSCC*jl»r 
12. 31«d-^40^^»1(D^®J11 c^ffiW:^ 

^«ss4 lrtm^t, mmtt^itc, 

[0 06 0] */c, H5IB31«n-^4 0^H?IB^7fettl 
CCfiaMrr4-y^B«l. 5-2. 0 mm^t^C 

XZ2> 0 fit, ±j*©3H«©BR«: % 2|c|IJfiO0fi8«, 

[006 1 ] «±»^L/Ccfc^^, *H*6(DJB«CC<fcn 

oWfiSii^ «WtT ^ i i fcKi, OTBfc-df 
*fflC»«ci>ACc5* - 5 > #T Affirm ±t* 

[0062] 



11 

mmwd) mmmcDmmz. 2 5//m<Da-sij& 

#(**JB«U ^n3PFa>^SV0 : 3 50 

v, mmmmmi&fttt. m&u-Mt. sip- 

1 8 mm. ffcg@WtS!/tfiI : 5 x 1 0 6 Q • c 
m, aiMt&S 1 0 5 *U>£tT, Sl^^'filmm, 
i«ffiil2 0mm/sec (i3feftiii6 0mm/s 
ec), 3H«^U-K«, il^l. 3 mm, fitaffi : 1 
0 4 Q • cm«T, ftten-rt^** Si 2mm, WSv 
fit: 104 Q - cm«T, S^-fT^ffltt. 3R«^U- 
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o>k:£/?ru weso^ansi. 011%, ^y^gsjjn 
si. omm%(ob<D* h-r-mmizo. 7mg/c m 

[oo63] in^fMjBeKifc^T , wmmimzmt 

[0064] 

[311 ] 



SflgaJStt (Q -c m) 






1 0 4 




0 


1 0 6 




0 


1 0 10 * 


81 IS it -f 


0 


1 0^ 




X 



coai^e), w^jffiSiio 4 q • cmcDbmz, is 30 

[0 06 5] flF^Rjfiffil 0 4 -10 1J Q - cmOt© 

K^cch^-^6BiSi*r, mm^m^<omm 40 
iST-r€>o fit, mmftitmi 0 4 -1 o io q • cm 
[0066] mkh ( 2 > mwmvmmz, 2 bum 



0:350V, m»mmm isifttt* aw**--* 

»*, «la-7tSl 8mm, #S@Wffiia<®: 5x l 
0 6 Q - cm, *ffiffl3 1 0 * *a>J£TF* 
$*jl mm, ^&ifgii 1 2 Omm/s e c (J&5ft*iSBl6 
Omm/s e c ) , Wfc?^- F« % 1 . 3 mm, 
JHaffi: 1 0 4 Q • cm£TF\ «3M&n-;l4S, Si 2m 
m, ffitnfit: 1 0 4 Q • cmHT, *'<-f TXtttt. 31 
«^U-K350V. <3fef&P-^350V, h^-«, 

u>r * y ii/«*f»* i«c suffice j: ->rfftfi 

S8 S^a>&c£jau ffl^SUfiffil 0 7 Q • cm, *s 
y*»ftl«l. 0S£%CD4>(D£ h^-S/SttO. 7 m 

0-3 0v>f^ar>^rK:iSi/c 9 

[0067] gHBftff; Kjeecbor , mmmmm&zg. 

To 

[006 8] 
[*2] 
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13 







0. 2 




0.3 




0. 5 




1.0 


as 


2. 0 


as 


3 . 0 




4 . 0 




5.0 




6 . 0 
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m»^iii^f#e>n^^o/c e w^j^flns6. on 
^oti^s, wmfrWimmmtteK) . h -r- terns z 

ijg£&c3hr 0 wmmmmmo. 3-5. 0 

[oo6 9] mum (3) mmmvmmz. 2 5 Mm 
o:35ov, m&mm&if&fttt. mm*-* 

zHtn-^-cgl 8mm, ftSSWSCiiffl : 5X1 
0 6 Q* cm, mwnz 1 0 S *n>t*T\ 



30 #jl mm, m&mmi 20mm/s e c (mit&mm6 
Omm/s e c ) , ^^U- Ktt, Jl<& 1 . 3 mm, 
Sl/iffi: 1 0 4 Q • cmtTF. Si 2m 

m, tmm : 1 0 4 Q • cm«T* */<-frxfltt, 31 

K3 5 OV, 5 OV, h^-«, 

7s * u > r * y ^SM*tt* & <t KS^SK £ o T^lStt 
S8 S ^P>Cc£j&U EF^JSCtl 0 7 Q • cm, W 
Sffll85ttJ*l. 0KS%(D<f>£>£ h*-««ttO. 7 m 

0-3 0 v^^dT>^TiC^L/Co 

40 [0070] i»ae*fr«5efc*$c»T, > y #^JnM£^ 
xx 500 o t*©^ w > #&m&r otis^OT 

[007 1 ] 
[*I3] 



(9) 



15 



10-133424 

16 



mm* 








0.1 


X 






0. 3 


A 


O 




1 . 0 


O 


o 




2 . 0 


O 


Q 

• 




3. 0 


O 


X 





imtm<. ttmrn (q/m) &mmm*>, mmtt 

;a«^$/ *«c j: osit w$sjc & o , mm* 
h*^*hstt*. f 'j#s«raso. 3-2. 011 

[0072] (4) 3lODJI©j^JI£, 25/xm 

<Da-S imtfcZmML. St«X3PhP>MV 
0 : 35 0V, MtttJim 1 Si&n-JU 
ti, 8mm, ttfSgWffitntft: 5x l 

0 6 Q - cm, 1 0 5 *a>WF. mfc-v? 

fa 1mm, m&m&l 2 0mm/s e c (ffltffcffcKil6 
0mm/ s e c) , ^S^U- KB, il^ 1 . 3mm, 
Sffiffi: 1 0 4 Q • cmJtUT. fltt&P 112m 



20 m, Sffiffi: 10* Q- cmtTF. ^'Wrxffite, 3% 
«^U-K350V, if&O-73 5 0V, h*-tt. 

* * u > r * jusysflef* <!: tem^Sfc: <fc otTOtt 
S8 5*n>K:£flEU W^JiStal 0 7 Q • cm, «F 

Mnamnsi. omm%. +30ycASiucig 

K¥«n-^^'C|g^m^2 0-3 0vOP7>^ 
WS»J»ttiroi*»a©»««(DJ:b^l : 1-1 : 0. 

30 5 <omm ictjizj:*) (fC^mmR^mmm t o tc 
[0073] m&gkft B»e«:*ji»r , wmmoitmffi 
(q/m) <b h^-^mai^{b^#, ia«^RRtfc« 

[0 0 74] 
[*I4] 



(10) 



17 
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( ft c / g ) 




@«»*. 


+ 50 


+ 22 




. o 


- 5 0 


+ 18 




o 


- 1 0 0 


-+2 0 


urn** 


o 


- 1 5 0 


+ 2 




X 



Hffitt (WSSOOQ/M : + 5 0 , h^-^mS : +2 20 

[0075] */c, 9W*w>**«&*s h^-<D3f 

£fe (W^JCDQ/M : -50, h 

+ 1 8, fflSROOQ/M : - 1 0 0, h^-^HS : + 

ittSflCc»«aw*3^JntoO. fc*. 30 

(Wmffl<DQ/M : - 1 5 0, h 
^-SUS : + 2 ) & , h Sf*C«1i&t4£i£K: L 

tut, ht-^^iur, wig^j 



[0 07 7] 

-s i F^A%fflc»fcia«0««KK:*5^r««E©lB* 

tj;z>c£&tj:< mwm&*Bf& Lmzm&bi- -RUM 



1 

2 
4 

4 0 
4 1 
4 3 
4 5 



^^ffi^^ F 



1 
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